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Brief Report
Divided right atrium. Diagnosis by echocardiography, and
considerations on the functional role of the Eustachian valve
Antonio F. Corno, Cedric Bron and Ludwig K. von Segesser
Pediatric Cardiac Surgery, Centre Hospitaller Universitaire Vaudois, Lausanne, Switzerland
Abstract A child presented at birth with severe cyanosis. Echocardiography showed hypoplasia of the right
heart with a right-to-left shunt at atrial level. A conservative approach was adopted initially, and the situ-
ation improved over a few months, with reversal of the atrial shunt. Surgery was successfully performed at
4 years of age after further echocardiography revealed a congenitally large Eustachian valve and an atrial
septal defect.
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In the foetus, the systemic venous return of the
lower part of the body is deviated directly to the left
atrium through the oval foramen. This is facilitated
by the existence of a fibrous flap separating the
venous from the muscular part of the atrium.1
During the second trimester, this structure regress,
leaving two remnants in the normal heart: the
Thebesian and Eustachian valves. The valve can
persist in part or more extensively, taking different
shapes as previously described.2 Such division of the
right atrium, usually called 'cor triatriatum dexter'
or 'persistent right valve of the sinus venosus',2 is
rately diagnosed during life unless associated with
obstruction of the usual pathway of blood to the
right ventricle, or with other anomalies on the right
heart.3 Rarely the only manifestation is a supraven-
tricular arrhythmia.4 When this entity is not part of
a complex malformation, surgery with good long-
term prognosis can be contemplated, simply by
removing the valvar remnant.
Case report
In a neonate with severe cyanosis (percutaneous
saturation of oxygen in room air of 75%), echo-
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cardiography showed hypoplasia of the right heart,
with a small dysplastic tricuspid valve, a small pul-
monary valve with a diameter of 6 mm and an
atrial septal defect in the oval fossa permitting a
predominant right-to-left shunt. Conservative
treatment was instituted, with administration of
oxygen and preparation to give prostaglandin El
should there be no improvement. During the first
weeks of life, a progressive reduction of cyanosis
was noted. At 4 months of age, the percutaneous
saturation of oxygen had increased to 86%, and
the shunt at atrial level became bi-directional. The
cyanosis continued to diminish, disappearing
almost completely with time. At 4 years of age, the
patient returned with normal growth on physical
examination, was well perfused and did not have
signs of heart failure. The peripheral pulses were all
present and normal. Auscultation revealed a 2/6
systolic murmur at upper left sternal edge and
fixed splitting of the second heart sound.
Systemic saturation of oxygen was 93% in room
air. The electrocardiogram was normal, and chest
X-ray showed mild cardiomegaly without pul-
monary plethora. Echocardiography showed a fen-
estrated defect in the oval fossa permitting a
predominant left-to-right shunt, a dysplastic tri-
cuspid valve of normal diameter (19 mm) with
mild regurgitation and a very large Eustachian
valve. The persistent Eustachian valve had been
not seen in the previous investigations, but now
moved back and forth between the right atrium
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and the right ventricle (Fig. 1) albeit without pro-
ducing any obstruction to the blood flow through
the tricuspid valve, and without generating any
pressure gradient. The right ventricle showed
no evidence of volume overload and had normal
contractility. It was decided to remove the per-
sistent venous valve. On normothermic car-
diopulmonary bypass, the atrial septal defect was
closed and the huge Eustachian valve was
resected. The pathological report, describing a
thick valvar structure with multiple small perfo-
rations and two cords, confirmed the diagnosis of
persistence of the Eustachian valve (Fig. 2). Eight
days post-operation the girl was discharged with-
out any residual intracardiac shunt and with nor-
mal function of the tricuspid valve and right
ventricle. She remains asymptomatic 2 years
post-operation.
Discussion
Generally, when faced with a severely cyanotic
neonate with hypoplastic right ventricle and dom-
inant right-to-left shunt, there is little place for
conservative treatment, a surgical approach usually
being needed depending on the specific diagnosis.
In the case presented here the choice for expectant
treatment was based on the anticipated decrease in
pulmonary vascular resistance, with its effects on
the function and size of the right ventricle. If ade-
quate size and contractility of the right ventricle
can be obtained with time, simple closure of the
atrial septal defect is curative.5
In addition to the valves of the embryonic
venous sinus, the pulmonary resistance, very high
during foetal life, helps oxygenated blood coming
from the inferior caval vein to bypass the right ven-
tricle and lungs via the oval foramen. Immediately
after birth, pulmonary resistance lowers progres-
sively, reaching its nadir at 3 months. In our case,
it was thought that the flow of blood through the
right ventricle would increase as those resistances
were falling. Increasing the amount of blood reach-
ing the right ventricle then prompted good devel-
opment of the cavity of the right ventricle, which
had not been associated with either tricuspid or
pulmonary atresia, those being the commonest
anomalies associated with such hypoplasia.6 With
time and the decrease of the pulmonary vascular
resistance, flow to the lungs increased, as did the
pressure in the left atrium. At this time, the inter-
atrial communication became of greater impor-
tance than the Eustachian valve itself because of
supplementary blood flow returning through the
atrial defect to the right ventricle.
In our patient, therefore, the conservative atti-
tude, with simple observation and administration
of oxygen, permitted adequate development of the
right ventricle in term of size and function.
Based on experience with this patient, it is sug-
gested that, when the right ventricle is seen to be
hypoplastic at birth, the potential significance of
an extensively persistent Eustachian valve pre-
venting flow of blood through the tricuspid valve
to the right ventricle should be ruled out by
echocardiography.
The resection of the Eustachian valve, associated
with closure of the atrial septal defect once the
decrease of pulmonary vascular resistance and the
development of the right ventricle has reversed the
direction of the neonatal right-to-left interatrial
Figure 1.
Pre-operative transoesophagal echocardiography showing the Eustachian valve (*) in the atrium during diastole (a) and during systole (b), in
the proximity of the tricuspid valve, ra, Right atrium; rv, right ventricle.
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Figure 2.
Surgically resected abnormal Eustachian valve.
shunt, is self-evidently a surgical option preferable 3.
to any other, such as neonatal construction of a sys-
temic-to-pulmonary artery shunt, or any other
step towards an univentricular type of repair. 4
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